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ABSTRACT 
The overall objective of this dissertation is to advance understanding of peer relationships 
and early adolescents’ adjustment at school. Peer relationships are a salient part of the classroom 
context and important for students’ adjustment at school. Despite the progress that has been 
made understanding early adolescents’ peer relationships and adjustment at school in recent 
years (see Rodkin & Ryan, 2012 for a review), there is much we do not know about the peer 
associations and peer selection and influence processes in regards to academic beliefs and 
behaviors in the classroom. Further, we do not know how peer selection and influence processes 
vary by classroom and are associated with teaching practices. This dissertation addresses these 
questions applying recent developments in Social Network Analysis. Advances and application 
of Social Network Analysis has provided many insights into social networks and behavior in a 
variety of settings but has not yet been fully applied to classroom beliefs and behaviors of early 
adolescent students.  
This dissertation aims to advance understanding of peer selection and influence processes 
on early adolescents’ academic motivation, engagement, and achievement using recently 
developed longitudinal Social Network Analysis. In Study 1, I examine the extent to which 
friendship selection and influence processes are occurring in regards to early adolescents’ 
academic adjustment. I examine three facets of academic adjustment outcomes: motivation 
(intrinsic value and academic self-efficacy), engagement (effortful and disruptive behavior) and 
achievement (report card grades). Study 1 provides the foundation for Study 2. In Study 2, I 
examine how peer selection and influence processes vary by classrooms and may be associated 
with different levels of emotional support provided by the teacher. Such connections between the 
classroom context and peer relationships and how they operate together and influence student 
  vi 
adjustment have received scant attention. Such an approach has important implications as it 
illustrates how classroom contexts can affect peer relationships and students’ learning.  
The present research expands the use of longitudinal social network analysis techniques 
to early adolescents’ academic adjustment. Using longitudinal social network analyses in both 
studies, this dissertation aims to provide insights into how friendship networks are organized, 
how friendship networks impact changes of students’ academic beliefs and classroom behaviors, 
and how classroom contexts are associated with early adolescents’ peer network and behavior 
changes.  
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CHAPTER 1 
INTRODUCTION 
Young adolescents’ motivation, engagement, and achievement in school are important 
issues (Juvonen, Le, Kaganoff, Augustine, & Constant, 2004).  As most opportunities in 
contemporary society are linked to success in school, motivation, engagement, and achievement 
during early adolescence can have far-reaching consequences.  Much research has sought to 
understand the factors that contribute to motivation, engagement and achievement during this 
stage of life (Anderman & Maehr, 1994; Eccles, 2004; Pomerantz & Wang, 2009; Simmons & 
Blyth, 1987).  Historically, research focused on the family and school context as the key 
influences on academic adjustment (Ryan, 2000). However, there are a growing number of 
studies that indicate that friends and peer groups are an important context where students’ 
academic beliefs and behaviors are socialized (Rodkin & Ryan, 2011). Hanging out with friends 
who are themselves highly motivated, engaged and achieving promotes motivation, engagement 
and achievement whereas hanging out with friends who are themselves unmotivated, disengaged 
and low achieving dampens motivation, engagement and achievement over time. Using 
longitudinal data and controlling for initial similarity, several studies indicate that friends and 
peer groups do influence each other over time in their academic motivation, engagement and 
achievement (e.g., Altermatt & Pomerantz, 2003; Berndt & Keefe, 1995; Kindermann, 2007; 
Ryan, 2001).  
However, there are several important methodological issues and limitations that 
characterize current research on this topic that preclude a comprehensive understanding of the 
nature and importance of friends for academic development (Cillessen, 2009; Kindermann & 
Gest, 2009; Fabes, Martin, & Hanish, 2009). Due to the complexity of the nature of peer social 
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networks, most research has focused on one best friend, three closest friends or assigned students 
to one peer group despite the fact that such restrictions are arbitrary and too simplistic and do not 
capture the larger, interconnected and overlapping nature of friendships and peer groups. Further, 
using the characteristics of friends and peer groups at one point in time as a predictor of change 
in student outcomes treats peer relationships as static when we know they are far more dynamic.  
Finally, research in this area has overly focused on peer influence and controlled for initial 
similarity when in fact selection of friends is an important process in its’ own right and crucial 
for a full understanding of friends, peer groups and academic adjustment.   
Due to these limitations, research has not fully explicated the nature of peer associations, 
and the process of friendship selection and influence. It is one of the aims of this dissertation to 
advance understanding of peer selection and influence processes on early adolescents’ academic 
motivation, engagement, and achievement. To address these questions, I examine the extent to 
which friendship selection and influence processes are occurring in regards to early adolescents’ 
academic adjustment in Study 1. I examine three facets of academic adjustment outcomes: 
motivation (intrinsic value and academic self-efficacy), engagement (effortful and disruptive 
behavior) and achievement (report card grades). Study 1 provides the foundation for Study 2.  
In Study 1, I examine how early adolescents’ friends influence on their academic 
adjustment through examining peer selection and influence processes. Results advance our 
understanding of how friends associate each other, how students select their friends, and 
influence of friends on academic beliefs and behaviors. However, Study 1 does not take into 
account that elementary school age students’ peer relationships are nested within classrooms. 
The classroom context varies greatly between classrooms, and this variability matters for 
students’ academic and social adjustment (Hamre & Pianta, 2005; Chang, 2004; Jonkmann, 
Trautwein, & Lüdtke, 2009; Sentse, Scholte, Salmivalli, & Voeten, 2007; Stormshak et al., 
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1999). It is highly likely that variations between classroom contexts would also matter for peer 
selection and influence processes. In Study 2, I examine how peer selection and influence 
processes vary by classrooms and may be associated with different levels of emotional support 
provided by the teacher. Such connections between the classroom context and peer relationships 
and how they operate together and influence student adjustment have received scant attention. 
Such an approach has important implications as it illustrates how classroom contexts can affect 
peer relationships and students’ learning.  
Social Network Analysis provides a nice way to represent peer social networks and 
analyze the features of peer associations. Due to the methodological difficulties and complex 
issues, social network analysis has not been used widely in education and developmental 
psychology until recently. However, Social Network Analysis has undergone much growth and 
development and provided insight into social networks and behaviors in a variety of settings. I 
take advantage of recent developments of stochastic actor-based modeling (Mercken, Snijders, 
Steglich, Vartiainen, & de Vries, 2010; Snijders, van de Bunt, & Steglich, 2010) which 
overcomes the limitations of prior research in peer relationships. Such an approach allows 
explicating peer influence process by simultaneously attending to both selection and influence 
effects, and examining changes of network features and individual characteristics over time 
incorporating information at multiple time points. Such analytic techniques have recently been 
applied to understanding selection and influence processes in regards to a variety of adolescents’ 
beliefs and behaviors, including alcohol and other substance use (De la Haye, Green, Kennedy, 
Pollard, & Tucker, 2013; DeLay, 2013; Osgood, 2013), social goals (Ojanen, 2013) and health 
behaviors (De la Haye, Robins, Mohr, & Wilson, 2013; Simpkins, 2013). The present research 
expands the use of longitudinal social network analysis techniques to early adolescents’ 
academic adjustment. Using longitudinal social network analyses in both studies, this 
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dissertation aims to provide insights into how friendship networks are organized, how friendship 
networks impact changes of students’ academic beliefs and classroom behaviors, and how 
classroom contexts are associated with early adolescents’ peer network and behavior changes.  
Conclusion 
Peer relationships play an important role in early adolescents’ classroom adjustment. 
Even though previous research indicates the significance of peer relationships for adolescents’ 
academic motivation, engagement, and achievement, there is much we do not know about the 
nature of peer social relationships and peer influence processes on students’ adjustment. The goal 
of this dissertation is to advance understanding of peer relationships and early adolescents’ 
adjustment at school. Incorporating recent advances of longitudinal social network analysis, two 
studies will explicate the process of peer associations and peer influence processes on early 
adolescents’ academic motivation, engagement, and achievement (Study 1), and variations of 
classroom contexts and the associations of classroom contexts with early adolescents’ peer 
selection and influence processes in regards to disruptive behavior (Study 2).  
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CHAPTER 2 
EARLY ADOLESCENT FRIENDSHIP AND ACADEMIC ADJUSTMENT: 
EXAMINING SELECTION AND INFLUENCE PROCESSES 
WITH LOGITUDINAL SOCIAL NETWORK ANALYSIS 
 
The focus of the Study 1 is to examine the process of selection and influence in relation 
to academic adjustment in early adolescent friendship networks. Adopting a stochastic actor-
based model of social network analysis (Snijders et al., 2010, Steglich et al., 2010), I apply 
statistical techniques specifically designed to delineate these processes in longitudinal data 
collected in the fall and spring of a school year. With such an approach I examine the extent to 
which selection and influence processes are occurring in regards to early adolescents’ academic 
adjustment in school. I examined three facets of academic adjustment outcomes: motivation 
(intrinsic value and academic self-efficacy), engagement (effortful and disruptive behavior) and 
achievement (report card grades). Intrinsic value concerns the extent to which students enjoy and 
find their schoolwork interesting and academic self-efficacy concerns students’ beliefs about 
whether they can be successful at their schoolwork. Examining motivation, engagement and 
achievement together is important because prior research has focused on one or two of these 
facets but not all three in a single study. The range of academic variables, in tandem with 
analytic method for examining friendship networks, will provide a more comprehensive 
understanding of selection and influence among early adolescent friends in the academic domain.  
Selection and Influence Processes on Academic Adjustment 
At the beginning of the year, students forge relationships and find their social role in the 
complex and multi-faceted peer ecologies within classrooms and schools (Farmer, Lines & 
Hamm, 2011).  In the classroom, teachers dictate much of the setting as they decide seating 
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arrangements, assign students to work groups, set rules and communicate expectations about 
social behavior (Gest & Rodkin, 2011; Hughes, 2011). However, within these constraints, 
students make choices about how to behave and who to interact with that affect the formation of 
friendships and groups in the classroom.  Social interactions and the negotiation of friendships 
and groups are ongoing and dynamic processes in classrooms (Farmer et al., 2011; Tenney, 
Turkheimer & Oltmanns, 2009).  
Emerging out of these interactions and negotiations is a tendency for students to be 
friends with similar peers. This phenomenon of similarity amongst friends is known as 
homophily and is seen on a variety of characteristics including academic characteristics (Brown, 
Bakken, Ameringer & Mahon, 2008). Contributing to homophily is both selection, the extent to 
which peers with similar attitudes and behavior seek one another as affiliates, and influence, the 
degree to which affiliates become more alike in attitude and behavioral tendencies because of 
their frequent interaction (Veenstra & Steglich, 2012). Students may select friends who are 
similar to them academically as it may meet their goals and be consistent with their prior 
behavioral tendencies. Or it could be that there is not the tendency for students to select friends 
with similar academic characteristics, perhaps because friends cannot be similar in all ways and 
academic similarity is not important for early adolescents. 
Whether or not students select similar friends they may become more similar over time 
via socialization. Friends are theorized to socialize adolescents’ motivation, engagement, and 
achievement through such processes as information exchange, modeling, and reinforcement of 
peer norms and values (Kindermann & Gest, 2009; Ryan, 2000). Observing others perform a 
particular behavior or voice a certain belief can introduce an individual to new behaviors and 
viewpoints and also inform an individual of the consequences of such behaviors and opinions.  
Depending on the consequences, observation of a model can strengthen or weaken the likelihood 
  11 
that the observer will engage in such behavior or adopt such beliefs in the future (Bandura, 1971; 
Masters & Mokros, 1975, Sagotsky & Lepper, 1982; Altermatt & Brody, 2009).  Social 
reinforcement is presumed to be a mechanism (Berndt, 1992; Prinstein & Dodge, 2008).  Beliefs 
and behaviors that are discouraged or received negatively by friends are less likely to be 
displayed again by an individual.  Conversely, beliefs and behaviors that are encouraged or 
positively received by the friends are more likely to surface again in the presence of one's 
friends.  While these processes are thought to play a role, research has rarely examined the 
processes directly. I review extant studies on selection and influence and note the methods used 
to infer selection and influence among friends and peer groups in regards to academic 
adjustment.  
Studies of Selection and Influence Processes on Academic Adjustment 
Initial work on the processes of friendship selection and influence on academic 
adjustment focused on best friend dyads in high school (Kandel, 1978b). By distinguishing best 
friend dyads that remained stable (70%) and those that changed across the school year (30%), 
Kandel examined selection and influence processes in friendship maintenance, formation and 
dissolution. Kandel concluded that both processes contributed to the similarity in best friends’ 
college aspirations.  
Despite the fact Kandel (1978) concluded that both selection and influence processes 
contributed to similarity between friends, subsequent work focused on the extent to which 
influence explained similarity between friends. Selection was treated as a threat to be eliminated 
in accurate estimates of peer influence. In Cohen’s (1983) words “Without controls for initial 
similarity the portion of eventual similarity due to influence is overestimated. This problem …” 
(p. 728). To distinguish between selection and influence processes, subsequent research 
predominantly relied on short-term longitudinal designs to predict changes in student outcomes 
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(time one – time two) based on initial friend or peer group characteristics (time one).  With such 
an approach, characteristics of one’s best friend were found to predict changes in high school 
student’s college aspirations across the school year (Cohen, 1983).  
Following this initial focus on best friends, subsequent research expanded the scope to 
students’ three closest friends. Combined together, the characteristics of closest friends were 
found to predict changes in middle and high school students’ achievement and affect in school 
(Epstein, 1983). That is, controlling for their initial levels of achievement  (grades and test 
scores), students’ with high achieving friends showed greater increases in achievement over time 
compared to students with lower achieving friends.  Using a similar approach (three close 
friends) and analyses (multiple regressions) several other studies found evidence for friend 
influence of academic outcomes, spanning motivation (Altermatt & Pomerantz, 2003; Berndt, 
Hawkins & Jiao, 1999), engagement (Berndt & Keefe, 1995) and grades (Altermatt & 
Pomerantz, 2003; Berndt & Keefe, 1995).  The magnitude of the effects documented in such 
studies was quite modest and not found for all aspects of motivation, namely perceptions of 
academic competence (Altermatt & Pomerantz, 2003; Berndt et al., 1999).   
Kindermann (1993) examined naturally-occurring peer groups and academic adjustment 
in 4th and 5th grade children.  Using social composite mapping, the peers that each child tended to 
interact with the most within the classroom were identified. As described by the author 
“individuals were assigned to groups using a 50% decision rule…students could be members of 
several groups at the same time” (p. 973). Students’ peer group characteristics were calculated 
separately for each individual child. With multiple regression, Kindermann (1993) found that 
peer group engagement scores predicted changes in students’ engagement across the school year. 
These findings were replicated with 6th graders with additional controls for parental influence 
(Kindermann, 2007).  
  13 
Ryan (2001) used multi-level modeling to address the fact individuals are nested in peer 
groups and provide estimates of shared peer group influence on academic outcomes. Social 
network analysis was used to identify peer groups from students’ lists of friends.  Peer groups 
were overlapping but to allow for multi-level analyses (which requires independent groups), 
students were assigned to their primary peer group and dropped if they had equal ties to multiple 
peer groups. Students’ peer group characteristics in the fall predicted changes in students’ 
intrinsic value for school and grades, but not utility value or expectancies for success, during 
their first year in middle school.  Also using multi-level modeling, Kiuru, Aunola, Nurmi, 
Leskinen and Salmela-Aro (2008) found students’ primary peer group characteristics (derived 
from their list of three most liked peers) predicted changes in ninth grade Finnish students’ 
feelings of school burnout across the school year.  
Molloy, Gest & Ruilson (2011) examined the characteristics of both friends and peer 
group characteristics on changes in 5th and 7th graders academic adjustment.  From students’ 
unlimited nominations of friends, reciprocated friendships were determined.  Using social 
composite mapping (similar to Kindermann, 1993) peer groups were determined. Friendships 
were embedded in peer groups (70%) but many groups had members without a reciprocated 
friendship tie (33%). For 5th graders, characteristics of friends (but not peer groups) predicted 
changes in effort. Neither friend nor peer groups predicted changes in academic self-concept. For 
7th graders, both friends and peer group characteristics predicted changes in effort. Friends but 
not peer groups predicted changes in academic self-concept.  Thus, although both were 
important, evidence for influence was more consistent for friends compared to peer groups and 
more consistent for effort compared to academic self-concept.  
Methodological Limitations of Research on Friends and Academic Adjustment 
  14 
There are several important methodological issues and limitations that characterize most 
of the current research that preclude a comprehensive understanding of the nature and 
importance of friends for academic development (Cillessen, 2009; Fabes, Martin, & Hanish, 
2009; Kindermann & Gest, 2009). First, due to the complexity of the nature of peer social 
networks, most research has focused on one best friend, three closest friends or assigned students 
to one peer group despite the fact that such restrictions are arbitrary and too simplistic and do not 
capture the often larger, interconnected and overlapping nature of friendships and peer groups. 
However, when given unlimited options early adolescent students typically list between four and 
eight friends and about 50% of those are reciprocated (e.g., Ryan, 2001: Molloy et al., 2011). 
Thus, limiting students to three friends is problematic because it does not align with the reality of 
their friend and peer group networks for many students. Recent work has moved beyond such 
limitations (e.g., Kindermann, 2007; Molloy et al, 2011) but the bulk of work on friends and 
academic adjustment is problematic in this regard (e.g., Altermatt & Pomerantz, 2003; Berndt & 
Keefe, 1995).  
A second methodological issue with much extant research on friendship relationships and 
academic adjustment is the practice of using the characteristics of friends and peer groups at one 
point in time as a predictor of change in student outcomes. This practice is problematic for two 
reasons. First, it treats friendship relationships as static when we know they are far more 
dynamic.  For example, as described by Ryan (2001) in her study of early adolescent friendships 
almost all students experienced the addition and loss of peer group members over the school year 
(90% and 95%, respectively). Second, this practice only attends to academic characteristics of 
the friends or peer group members (e.g., average G.P.A. of friends) and ignores the structural 
characteristics of friend and peer group networks that could also contribute to changes in 
academic adjustment across time.  Several scholars have called for attention to network structural 
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characteristics for more accurate estimates of friends’ influence on development (Gest, 
Davidson, Rulison, Moody, & Welsh, 2007; Ahn, Garandeau, & Rodkin, 2010; Huitsing, 
Veenstra, Sainio & Salmivalli, 2012). Friendships and individuals are both developing and 
information about both should be incorporated and treated as interdependent and changing over 
time (Veenstra & Stegligh, 2011).  
A third limitation of much extant research on friends and academic adjustment is over 
emphasis on friends’ influence and treatment of potential selection effects on similarity between 
friends and group members as a nuisance or a threat to be controlled for but not estimated.  
Selection of friends is an important process in its’ own right and crucial for a full understanding 
of friends, peer groups and academic adjustment. Whether early adolescents are selecting their 
friends based on academic characteristics is important theoretically and practically.  A focus on 
influence only could miss an important part of the social dynamic that could either be the driving 
force behind similarity in academic characteristics between friends or aid in understanding of 
important antecedent processes that set the stage for influence to occur. When we do not estimate 
selection in tandem with influence in regards to academic adjustment, the extent to which 
similarity is due to selection, influence or both is not known.   
Advantages of Stochastic Actor-based Modeling  
A recent study by Flashman (2012) used stochastic actor-based modeling to overcome 
many of these limitations of research on peer selection and influence in the domain of academic 
adjustment. Stochastic actor-based modeling (Snijders, 1996, 2001, 2005; Steglich et al., 2010) 
allows dyadic friendships to be embedded within cohesive and overlapping peer group structures. 
Using all of the students’ friendship nominations, this approach incorporates information about 
social networks and individual characteristics at multiple time points and simultaneously 
estimates structural network features (e.g., size and reciprocity), selection and influence.  
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Feedback processes between the dynamics of behavior and selection, which are unobserved 
between two measurement points, are taken into account (Veenstra & Steglich, 2011). Selection 
and influence effects on behavior are estimated simultaneously while controlling for each other 
in a methodologically sound way.  Flashman (2012) analyzed high school students’ friend 
nominations and their G.P.A. across time and found evidence for both selection and influence in 
large urban high schools.  I build on Flashman’s (2012) study by examining additional academic 
outcomes in a younger sample in the classroom setting.  
Overview 
I use actor-based social network analysis and examine the processes of selection and 
influence in relation to early adolescents’ friendship networks and academic adjustment 
encompassing motivation (academic self-efficacy and intrinsic value), engagement (effortful and 
disruptive behavior) and achievement (report card grades) across the school year. Based on 
existing theory and results I expect that both selection and influence processes occur amongst 
friends in all aspects of academic adjustment. Regarding selection effects, my hypotheses are 
tentative because as we have noted most studies have not examined selection but rather assumed 
it contributed to similarity between friends. Regarding influence effects, the one exception is 
academic self-efficacy as peer influence effects have often not been found on similar perceptions 
of academic competence variables (e.g. Altermatt & Pomerantz, 2003; Molloy et al., 2011; Ryan, 
2001). Given the methodological limitations of most prior work on this topic, this study will 
contribute more accurate estimates of selection and influence in regards to academic adjustment 
and friends.  
Method 
Participants 
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The participants were sixth grade students (average age 11-12) from ten public 
elementary schools in 24 classrooms (N = 587 at wave 1 and 576 at wave 2). In these elementary 
schools, children were in self-contained classrooms with one teacher and the same peer group for 
the majority of the day. The schools serve non-metropolitan small urban communities and 
reported 66% of their students were eligible for free or reduced-fee lunch. The sample was about 
half female (50% at wave 1 and 52% at wave 2) and ethnically diverse (52% African American, 
37% European American, 5% Hispanic and 6% other ethnic groups at wave 1 and 50% African 
American, 40% European American, 5% Hispanic and 5% other ethnic groups at wave 2).  
Procedure     
Letters describing the project were given to all students to take home to their parents two 
weeks prior to each data collection.  We recruited students new to the school at wave 2.  If 
parents did not want their children to participate in the study, they were instructed to have their 
child return an attached form to the teacher, call the school, or call the researchers at the 
university number provided on the letter.  All teachers were given two copies of the letter for 
each student and teachers checked with students that the letters were delivered home.  Less than 
5% of the parents declined to have their child participate at either wave. 
Surveys were administered to students in their classrooms.  Instructions and items were read 
aloud while students read along and responded.  Students were told that the purpose of the 
survey was to find out about students' beliefs and behaviors and that the survey was not a test 
and that there were not right or wrong answers.  Students were assured that the information in the 
survey would be kept confidential.  In addition, students were told that filling out the survey was 
voluntary.  We visited the schools one additional day to administer make-ups for students who 
were absent for survey administration.    
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Measures 
Friendship Networks.  Adolescents' friends within classrooms were measured by asking 
students to nominate their closest friends, further described to students as "the friends you hang 
around with and talk to the most".  Embedded in each child’s survey was a class list and students 
were told they could nominate as many or as few friends as they wanted by putting a check next 
to names of their friends. On average, students nominated 6.59 friends at wave 1, and 6.38 
friends at wave 2.  Friendship networks were calculated for each classroom. A value of 1 equaled 
a given friendship nomination, whereas a value of 0 depicted an absent nomination. The number 
of participants in each of the twenty-four friendship networks ranged from 16 to 29. There was 
some turn-around in the participants across time so I analyzed the networks including 587 
participants present at wave 1 as well as actors that joined or left the networks at wave 2 (by 
coding the missing values as structural 0). This enabled us to control for actors leaving and 
joining the networks over time (Snijers et al., 2010).  
Intrinsic value.  We used an established measure of intrinsic value developed by Eccles 
(1983; see also Fredricks & Eccles, 2002; Watt, 2004).  Intrinsic value refers to adolescents' 
interest and enjoyment in their schoolwork.  The format for all items in the survey was a 5-point 
scale.  (e.g., “How much do you like doing schoolwork?”  1 = a little 5 = a lot).  Another sample 
item is “In general, I find working on school assignments…1=very boring, 3= o.k. and 5=very 
interesting). This 3 item scale was found to be reliable in the present sample at both time points 
(Cronbach’s alpha = .74 and .77 for waves 1 and 2, respectively). 
Academic self-efficacy for schoolwork. We used an established measure of self-efficacy 
taken from the Patterns of Adaptive Learning Survey (Midgley et al., 1996).  Self-efficacy refers 
to students’ judgments of their capability to complete their schoolwork successfully.  Sample 
items are “I’m certain I can figure out how to do even the most difficult schoolwork” and “I can 
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do even the hardest schoolwork if I try”.  All items were rated on a five point scale ranging from 
1 (not at all true of me) to 3 (somewhat true of me) to 5 (very true of me). This 5 item scale was 
found to be reliable in the present sample at both time points (Cronbach’s alpha = .73 and .77 for 
waves 1 and 2, respectively).  
Classroom engagement.  Students reported on two facets of engagement in the 
classroom: effortful and disruptive behavior.  Items from the Rochester Assessment of 
Intellectual and Social Engagement (RAISE) were used to assess effortful behavior in school 
(see Miserandino, 1996; Skinner & Belmont, 1993).  Sample items are “I try very hard in 
school” and “I listen carefully in class”.  Students’ disruptive behavior in class was assessed 
using a measure developed by Kaplan (e.g., Kaplan & Maehr, 1999).  Sample items are “I 
disturb the lesson in class” and “I get into trouble in class”.  All items were rated on a five-point 
scale (1 = not at all true of me, 3 = somewhat true and 5 = very true of me).  Each of the scales 
had 4 items and were found to be reliable in our sample (Cronbach’s alpha for effortful behavior 
= .77 and .81 for waves 1 and 2, respectively and Cronbach’s alpha for disruptive behavior  = .74 
and .78 for waves 1 and 2, respectively). The validity of the RAISE has been demonstrated in 
research showing concordance between student and teacher reports of student effort (Skinner & 
Belmont, 1993).  The validity of the disruptive behavior measure has been demonstrated in 
research finding that the more children report their behavior as disruptive, the more official 
discipline referrals children received (Kaplan & Maehr, 1999).   
Grade Point Average. Students’ semester grades in Reading, Math, Science, English and 
Social Studies were collected from their school records. The grades were coded F = 1 through 
A+ = 13.  The overall semester G.P.A. was computed by taking the mean of the five subject 
grades.   
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All items for each attribute were averaged, and then rounded down to the nearest integer 
to receive the original scale with 5 categories (1 = not at all true, 5 = very true) for academic self-
efficacy, intrinsic value, effortful behavior, and disruptive behavior, and 12-point scale (1=F, 
12=A; original scale include 13=A+ but dropped in the analyses since there was 0 student who 
recorded 13=A+) for G. P. A.  
Analytic Strategy 
Analyses were conducted with stochastic actor-based models to estimate the friendship 
selection and influence processes (SIENA 4.0 R version 2.15.3; Snijders et al., 2012). Missing 
data due to non-response were handled through the SIENA missing data method (Huisman & 
Steglich, 2008), and participants who joined and left friendship network in-between time points 
were treated using the method proposed by Huisman and Snijders (2003). I examined 
preliminary models separately by sub-groups of classrooms but results did not differ 
significantly. Because the size of classrooms was rather small to obtain well-converged estimates 
when analyzed individually, classrooms were combined and analyzed simultaneously using the 
multi-group option (Ripley, Snijers, & Preciado, 2012). Although this approach assumes that 
parameters are identical across classroom networks, it yields more statistical power than when 
multiple classroom networks are analyzed separately (Ripley et al., 2011). Since goal was 
examining the general pattern of selection and influence effect of academic adjustment attributes 
rather than examining variance between classrooms, I applied the multi-group option to gain 
sufficient power to detect influence effects. 
Models were specified to simultaneously estimate the relative contributions of selection 
and influence on early adolescents’ academic belief and behavior changes, controlling for 
various network structure effects. We describe in greater detail below the key aspects of what the 
models specified and estimated.    
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Friendship network structure.  To examine the network structural features, we included 
four endogenous network effects: density, reciprocity, transitive ties, and balance. Density 
describes the overall tendency of adolescents to nominate classmates as friend. Reciprocity 
describes the tendency for adolescents to reciprocate a relationship. Transitive ties describe the 
tendency for dyadic friendships to be embedded within triadic patterns of relations (e.g., my 
friend’s friend is my friend). Balance describes the structural equivalence with respect to 
outgoing ties. These are basic network structural features that are commonly examined to 
understand the nature of the social networks (Logis, Rodkin, Gest, & Ahn, 2013; Osgood, Ragan, 
Wallace, Gest, Feinberg, & Moody, 2013) 
Effects predicting friend selection. In the selection analyses, academic adjustment 
attributes, gender, and race are used as individual level covariates to estimate the extent that 
similarity in academic adjustment attributes, gender, and race in friendship is due to selection 
(selection similarity effect). In addition, information is provided about the effects of academic 
adjustment attributes, gender, and race on making friendship nominations (ego effect) and 
receiving nominations (alter effect). 
Effects predicting academic adjustment.  In the influence analyses, network ties are 
used as the predictor variable whereas individual level covariates (academic adjustment 
attributes, gender, and race) are used as dependent variables. The behavioral similarity parameter 
is of primary interest and represents tendencies for adolescents to adopt the behaviors of their 
friends. A positive behavioral similarity effect represents a tendency for adolescents to adopt 
friends’ behavior and become similar over time (influence). In addition, the behavior tendencies 
of each of the academic adjustment attributes were included to examine students’ overall 
academic belief and behavior changes across the school year. The behavioral tendency parameter 
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(linear and quadratic shape effects) models the overall tendency towards higher or lower values 
on academic adjustment attribute variable.  
In summary, using stochastic actor-based modeling, I examined changes in friendship 
networks and behaviors. I controlled for endogenous network structures including density, 
reciprocity, transitive ties, and balance. I examined network similarity effects (selection effects) 
for gender and race, academic self-efficacy, intrinsic value, effortful behavior, disruptive 
behavior, and G. P. A., along with ego and alter effects for these variables. I examined behavior 
similarity effects (influence effects) along with behavioral tendencies (linear and quadratic 
effects) for academic self-efficacy, intrinsic value, effortful behavior, disruptive behavior, and 
G.P.A.  
Results 
Descriptive Statistics   
Table 2.1 provides descriptive information about the changes in friendship networks from 
wave 1 to wave 2. On average, across classes from wave 1 to wave 2 85 friendship ties dissolved 
or ended, 84 friendship ties emerged or were formed and 86 ties of existing friendships were 
maintained or stayed the same. The Jaccard index indicates the amount of stability and change 
and should be more than 0.3 to permit complex selection dynamic modeling in SIENA with 
adequate statistical power. As shown in Table 2.1, the Jaccard index in our networks was 0.34 so 
there was sufficient stability and change.  
Table 2.1. shows the average number of friend nominations at wave 1 and 2. On average, 
across classes there were 163 and 153 friendship ties for waves 1 and 2, respectively. The 
average out-degree was 6.59 and 6.39 at waves 1 and 2, respectively, indicating that the average 
number of nominations was between 6 and 7 at both waves. The mean density was 0.28 at both 
wave 1 and 2. The networks were characterized by high reciprocity and transitivity, indicating 
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that over 50% of the friendship nominations were reciprocated and over 50% were part of a 
transitive.  
Table 2.1 includes the means of academic adjustment attribute at wave 1 and 2; trends 
which will be accounted for in the behavioral dynamics in the SIENA models (linear shape 
effect). To determine whether assessment of the co-evolution of academic adjustment attributes 
and friendship nominations is feasible, I calculated Moran’s I (the network autocorrelation 
coefficient) which assess the degree to which friends display similarity in academic adjustment 
attributes (Veenstra & Steglich, 2012). The positive Moran’s I values in our data show that 
friends tend to exhibit similarity in academic adjustment attributes.  
Table 2.2 presents the correlations among academic adjustment attributes. As expected, 
intrinsic value, self-efficacy, effortful behavior, and G. P. A. were positively correlated. Intrinsic 
value, self-efficacy, and effortful behavior were somewhat highly correlated (.26 ≤ r ≤ .48 at 
wave 1, and .40 ≤ r ≤ .50 at wave 2). Disruptive behavior was negatively correlated to intrinsic 
value, self-efficacy, effortful behavior, and G. P. A. at both waves 1 and wave 2. Stability 
coefficients for intrinsic value, self-efficacy, effortful behavior, disruptive behavior, and G. P. A. 
were moderate to large (.45 ≤ r ≤  .81).  
Network Structure, Gender, and Race 
The results associated with network structures can be found in Tables 2.3-2.4. 
Endogenous network dynamics are represented by four parameters: density, reciprocity, 
transitive ties, and balance. As expected, the density parameter was significantly negative, 
indicating that adolescents do not tend to nominate just anyone as a friend. The positive 
reciprocity parameter indicates that adolescents prefer to reciprocate friendship nominations and 
the positive transitive ties parameter indicates that adolescents have a tendency to befriend the 
friends of their own friends, representing these dyadic relationships are embedded within 
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cohesive, triadic (and larger) peer group structures (peer group, cliques). The balance parameter 
was either negative or not significant indicating that peers did not make similar nominations as 
their friends did. Taken together, the network effects imply that participants had a tendency to 
reciprocate friendship, keep the friendship networks closed and form peer group structures in 
friendship networks.  
Regarding the parameter estimates of network tendencies involving gender and race, 
similarity effects were significant for both adolescent gender and race. For gender, the positive 
alter effect indicates that female adolescents tend to be nominated more often than male 
adolescents as friends. The positive gender similarity effect indicates a preference for 
adolescents to nominate friends who are of the same gender. For race, the positive ego effects 
indicate that European American adolescents tend to nominate more friends than African 
American adolescents. The race similarity effect indicates a preference for adolescents to 
nominate friends who are of the same race. 
Friendship Selection for Motivation, Engagement, and Achievement 
The results associated with friendship selection and academic adjustment attributes can 
be found in Tables 2.3-2.4.  
Alter Effects. The significant and positive alter effects for effortful behavior and G.P.A. 
indicates that adolescents with high levels of effortful behavior and G. P. A. tend to be 
nominated more as friends. The significant and negative alter effects for self-efficacy and 
disruptive behavior indicates that adolescents with high levels of self-efficacy and disruptive 
behavior tend to be nominated less as friends. There was no significant alter effect for intrinsic 
value. 
 Ego Effects. The significant and negative ego effect for G.P.A. indicate that adolescents 
with higher G. P. A. tend to make less nominations than those with lower G.P.A. There were no 
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other ego effects indicating that students’ motivation and engagement was unrelated to the 
number of nominations made. 
Selection Similarity Effects. The marginally significant positive selection effect for 
G.P.A. and significant positive effect for self-efficacy indicates that adolescents tend to nominate 
friends with similar level of G.P.A. and self-efficacy. 
Friendship Influence for Motivation, Engagement, and Achievement 
The results associated with behavior tendencies and friend influence on academic 
adjustment attributes can be found in Tables 2.3-2.4. 
Behavioral Tendency Parameters. The behavioral tendency parameters for intrinsic 
value and effortful behavior were both statistically negatively significant. The behavioral 
tendency parameter for G. P. A. was positively significant. This indicates that across the school 
year intrinsic value and effortful behavior were declining while G.P.A. was increasing. There 
was a negative quadratic effect detected for academic self-efficacy, which meant that students 
who had high self-efficacy in the beginning of the year were more likely to decrease their self-
efficacy over time.  
Influence Similarity Effects. The parameters representing social influence on G. P. A., 
intrinsic value, effortful behavior and disruptive behavior were all positive and significant. 
Students were estimated to have 1.87 times the odds of changing their achievement, 1.95 times 
the odds of changing their intrinsic value, 2.08 times the odds of changing their effortful 
behavior, and 2.01 times the odds of changing their disruptive behavior in accordance with the 
average behavior of their friends’ than to not change it at all across the school year. The 
parameter for self-efficacy was not significant. This indicates that across the school year, there 
was a tendency for students to adopt the values and behaviors of their friends. With the exception 
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of academic self-efficacy, friendships are influential on early adolescents’ motivation, 
engagement and achievement in the classroom.  
Discussion 
A long-standing question in the area of adolescent social development has been the extent 
to which selection versus influence contribute to the observed similarity amongst friends 
(Prinstein & Dodge, 2008). Prior research on friends and peer groups has found modest but 
consistent evidence for influence effects for most aspects of academic adjustment and assumed 
selection was playing a large role in the similarity seen amongst friends (e.g., Altermatt & 
Pomerantz, 2003; Kindermann, 1993; Molloy, Gest & Ruilson, 2011; Ryan, 2001). By applying 
stochastic actor-based modeling to longitudinal data on early adolescent friendship networks, 
Study 1 advanced current understanding on selection and influence processes in friendship 
networks in regards to academic adjustment. The results indicate that selection effects were not 
as pervasive as influence effects in explaining similarity amongst friends across the school year.  
Selection effects were found for academic self-efficacy and a similar trend was found for 
G.P.A. This was not found for the other facets of academic adjustment.  Early adolescent 
students tend to select friends with similar grades and level of confidence to themselves in the 
classroom. G.P.A is influenced by friends over time indicating a reciprocal relation in which 
students select friends with similar grades and then over time become more similar to their 
friends.  Being friends with a high achiever is likely to bolster a student’s grades and being 
friends with a low achiever is likely to dampen a student’s grades.  Current finding in early 
adolescents is similar to Flashman’s (2013) finding with older adolescents in the high school 
setting. In contrast, there was no evidence for friends’ influence on students’ academic efficacy.  
Despite the influence friends exert on actual achievement, they do not become more similar in 
terms of their beliefs about whether they can do their work.  This finding is consistent with prior 
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research on perceived academic competence (Altermatt & Pomerantz, 2003) and expectancies 
for success (Ryan, 2001). It may be that teachers or parents are more influential than peers for 
perceptions of academic competence. Or it may reflect peer processes not measured here such as 
social comparison (e.g., a student’s sense of efficacy may increase around peers who are less 
competent, see Dijkstra, Kuyper, van der Worf, Buunk, & van der Zee, 2008). 
Influence but not selection effects were found for intrinsic value, effortful and disruptive 
behavior.  Students do not seek out others who are similar to themselves in terms of liking and 
behavior in the classroom. Thus, students are selecting friends with similar grades and 
confidence level in the classroom and then as a result their behavior becomes more similar to 
their friends.  Across the school year having friends who like school, try hard and follow the 
rules will facilitate value and positive behavior in school. Having friends who find school boring, 
give little effort and misbehave will dampen value and encourage poor behaviors. Friends do 
become more similar despite the fact that these attributes are not a strong attraction.  An 
interesting question is what is driving selection processes in the classroom. Teachers may play a 
role in which students develop friendships as they have control over possibilities for interaction 
like whether or not students sit near each other (Gest & Rodkin, 2013). The findings for selection 
effects for G.P.A. but not behaviors in the classroom could reflect that teachers tend to pair 
together students with similar academic talent and knowledge and separate students who tend to 
get distracted or engage in off-task behavior when near each other.   
In addition to estimating both selection and influence processes, current analytic 
technique allowed us to estimate and control for structural features of friendship networks. This 
contributes to knowledge about the nature of early adolescents’ friendships in the classroom 
setting. There was a significant tendency among early adolescents to create reciprocated 
friendship ties and cohesive transitive ties structures, meaning that early adolescents prefer 
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reciprocated friendships rather than unilateral ones and cohesive peer group structures rather than 
dyadic structures. This is similar to SIENA studies that have analyzed early adolescents’ school-
based friendship networks (e.g., Ojanen, Sijtsema & Rambaran, 2013; Osgood, Ragan, Wallace, 
Gest, Feinberg & Moody, 2013). Consistent with much theory (Maccoby, 1998; Graham, Taylor 
& Ho, 2011) as well as recent SIENA studies (e.g., de la Haye, Green, Kennedy, Pollard & 
Tucker, 2013; Mathys, Burk, & Cillessen, 2013; Osgood et al., 2013), I found that gender and 
race played a role in early adolescents’ friendship networks. Girls received more nominations 
compared to boys. European American students nominated more friends than African American 
students. Friendship was more likely between students of the same gender and race. Collectively, 
these results suggest that early adolescents’ friendship networks are characterized by reciprocity, 
transitivity, and homogeneous tendencies to nominate friends with same gender and race. 
Importantly, these features were controlled in our analyses, ruling out the possibility that changes 
in structural features of friendships could account for the selection and influence effects on 
similarity in academic adjustment of early adolescents. 
There were several limitations of our research.  Our measure of friendship networks was 
limited to students’ classrooms.  While this is a reasonable choice given that students in 
elementary school spend most of the day with the students in their classroom, it is still likely to 
miss some of students’ friends that are not in their class (e.g., friends in another class at the 
school or friends from activities that do not go to their school). Our results cannot be generalized 
beyond students classroom based friendships. The fact our study was classroom based yielded 
networks that were too small in size to analyze our SIENA results with meta-analysis which 
would have enabled us to examine whether classroom network characteristics and selection and 
influence effects vary by classroom. Another limitation of our design is that we assessed 
students’ friendships at two time points (in the fall and spring) which does not capture much of 
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the change that occurs during the school year. Future work with more frequent assessments could 
be informative about the fluctuations in friendships as well as possible relations to changes in 
academic adjustment. Further, our measure of friend does not attend to the fact that friendships 
vary in strength and quality.  We treated each friendship tie as equivalent in our analyses. Future 
work that incorporates the duration and quality of friendships would be helpful in understanding 
the nature and extent of peer influence on academic adjustment 
In conclusion, by taking advantage of recent developments in longitudinal social network 
analysis Study 1 contributed new information about the extent to which selection and similarity 
occur in relation to academic adjustment for early adolescents. Selection, while an important 
process driving similarity between friends in regards to self-efficacy and G.P.A., was not found 
to explain similarity in values or behaviors. Because it has been assumed, but not examined, in 
most studies of friends, peer groups and academic adjustment this is a novel finding. Influence, 
plays a more expansive role in similarity between friends. Influence from friends is important to 
changes in academic adjustment across the school year in regards to value, engagement and 
achievement in the classroom setting. 
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Table 2. 1. Friendship Networks, Motivation, Engagement, and Achievement: Changes from Fall 
to Spring 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Changes from Fall to Spring W1-W2 
Friendship Tie changes  
Average number of Ties dissolved  85 
Average number of Ties emerged 84 
Average number of Ties maintained 86 
Network change   
Hamming Distance (change) 169 
Jaccard Index (stability) 0.34 
Within each wave W1 W2 
Friendship networks   
Average Ties 163 153 
Average Outdegree  6.59 6.39 
Density index 0.28 0.28 
Reciprocity index 0.58 0.57 
Transitivity index 0.53 0.53 
Academic Self-Efficacy   
Mean (SD) 4.14 (0.72) 4.09 (0.73) 
Moran’s I 0.025 0.002 
Achievement (G. P. A.)   
Mean (SD) 7.33 (2.95) 7.52 (2.97) 
Moran’s I 0.019 0.030 
Intrinsic Value   
Mean (SD) 3.01 (1.02) 2.83 (1.04) 
Moran’s I 0.025 0.044 
Effortful Behavior   
Mean (SD) 4.05 (0.84) 3.84 (0.90) 
Moran’s I 0.025 0.044 
Disruptive Behavior   
Mean (SD) 2.68 (1.04) 2.77 (1.08) 
Moran’s I 0.055 0.089 
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Table 2. 2. Correlations among Motivation, Engagement, and Achievement across the School Year 
 
 
W1 Academic 
self-efficacy 
W1  
G. P. A. 
W1 Intrinsic 
value 
W1 Effortful 
behavior 
W1 Disruptive 
behavior 
W2 Academic 
self-efficacy 
W2  
G. P. A. 
W2 Intrinsic 
value 
W2 Effortful 
behavior 
W1 Academic self-
efficacy 
         
W1 G. P. A. .13**         
W1 Intrinsic value .38** .11*           
W1 Effortful behavior .40* .18** .48**       
W1 Disruptive behavior -.19** -.23** -.28** -.54**      
   W2 Academic 
   self-efficacy 
.45** .01 .38** .25** -.13**     
W2 G. P. A. .19** .81** .11** .20** -.24** .14**    
W2 Intrinsic value .26** -.04 .53** .27** -.22** .40** .02   
W2 Effortful behavior .30** .13** .32** .48** -.34** .46** .16** .50**  
W2 Disruptive behavior -.16** -.19** -.22** -.33** .51** -.19** -.19** -.33** -.51** 
 
Note. * p < .05, ** p < .01, *** p < .001. 
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Table 2. 3. SIENA Estimates of Academic Efficacy and G.P.A. for Selection and Influence Effects (Wave 1 and Wave 2) 
 
 Academic Efficacy Achievement (G. P. A.) 
 Estimate (b) SE Estimate (b) SE 
Network Effect     
Outdegree (density) -3.34*** 0.10 -3.00*** 0.07 
Reciprocity 0.90*** 0.04 0.88*** 0.07 
Transitive ties 1.84*** 0.09 1.47*** 0.06 
Balance -0.01 0.01 0.01 0.01 
Selection Effects     
Sex (F) alter 0.07* 0.03 0.02* 0.04 
Sex (F) ego 0.01 0.03 -0.02 0.04 
Same sex 0.46*** 0.02 0.53*** 0.04 
Race (W) alter 0.02 0.02 0.02 0.02 
Race (W) ego 0.04*** 0.01 0.05* 0.02 
Same race 0.40*** 0.03 0.43*** 0.04 
Alter -0.09** 0.04 0.05*** 0.01 
Ego 0.04 0.04 -0.04*** 0.01 
Similarity (selection) 0.50** 0.22 0.39† 0.25 
Influence Effects     
Linear shape -0.06 0.05 0.05* 0.03 
Quadratic shape -0.53** 0.15  -0.01 0.01 
Average similarity (influence)  0.41 1.37 2.53* 1.42 
 
Note. † p < .10, * p < .05, ** p < .01, *** p < .001 (two-tailed tests). 
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Table 2. 4. SIENA estimates of Intrinsic Value, Effortful Behavior, and Disruptive Behavior for Selection and Influence Effects  (Wave 1 
and Wave 2) 
 
 Intrinsic Value Effortful Behavior Disruptive Behavior 
 Estimate (b) SE Estimate (b) SE Estimate (b) SE 
Network Effect       
Outdegree (density) -3.32*** 0.10 -3.31*** 0.09 -3.31*** 0.09 
Reciprocity 0.90*** 0.03 0.90*** 0.03 0.91*** 0.04 
Transitive ties 1.84*** 0.08 1.83*** 0.08 1.83*** 0.08 
Balance -0.02*** 0.01 -0.02* 0.01 -0.02*** 0.01 
Selection Effects       
Sex (F) alter 0.07* 0.03 0.06* 0.03 0.06* 0.03 
Sex (F) ego 0.02 0.03 0.01 0.03 0.02 0.03 
Same sex 0.46** 0.03 0.46*** 0.03 0.46** 0.03 
Race (W) alter 0.02* 0.01 0.02* 0.01 0.01 0.01 
Race (W) ego 0.04*** 0.01 0.04*** 0.01 0.04*** 0.01 
Same race 0.40*** 0.03 0.40*** 0.03 0.40*** 0.03 
Alter -0.01 0.02 0.05* 0.03 -0.07*** 0.02 
Ego 0.01 0.02 0.04† 0.03 -0.01 0.03 
Similarity (selection) 0.01 0.16 0.11 0.18 -0.14 0.16 
Influence Effects       
Linear shape -0.05* 0.04 -0.10* 0.06 -0.01 0.04 
Quadratic shape -0.02 0.06 -0.04 0.07 0.08 0.05 
Average similarity (influence) 2.69*** 0.89  2.92*** 0.98 2.82*** 0.85 
 
Note. † p < .10, * p < .05, ** p < .01, *** p < .001 (two-tailed tests). 
 
 
 
 
 
